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NATTONAL ADVISORY COMMITTEE FOR AERONAUTICS

MEMORANDUM REPORT

for the
Bureau ofrAeronqutigsa Navy Department
THE AERODYNAMIC TESTS OF THREE EDO FLOATS
FOR THE SB2U-3, OSEU-c, AND XS5B2C-2
SEAPLANES - NACA MODELS
lOG—K 107~K AND 125- AH

By Robert B, Liddell
mmowc'riow

At the request of the Burean of Aerbnautice, serodynamic
testas have been made on -scale models of the Edo seaplane floats

for the SB2U-3 (model 102~Y) OSQU—Q (m@del 107~ K), and XSB2C-2
(model 4125~ AH) seap]anes._ o

APPARATUS AND TESTS

Mcdels.- The nmodels used in these tests wsere originally
constructed for tests in the NACA tank. They were made of wood
end had a smooth lacquer finish. The basic dimensions and the
tables of offgets of the models are shown in tables I to IIT and
figures 1 to 3, inclusive.

Models 106-K and 107-K were chosen as the modifications of
these two baslc float designs to bo tested as 1t wasg concluded
from tank tests that this modification gave better hydrodynamic
characteristics. These modifications (K) have shallow flutes on
the forebody and a flared bottom on the afterbody.

Model 125-AH 18 the basic design and has flutes on botﬁ the
forebody and sfterbody.

Wind tunnel.- The models were mounted on the standard force-
tests tripod in the NACA 7- by 10-foot closed throat wind tunnel



which 1is described in detail in reference 1. A typical float
installation in the T- by 10-foot tunnel is shown in figure k.

Tests.- Models 106-K and 107-K were tested at 2 dynamic
pressure of 16.37 pounds per square foot corresponding to an
airepeed of about 80 miles per hour at standard sea-level conditlons.
To obtain the same effective Reynolds mumber of approximately

1,500,000 (based on volum91/3 and a tunnel turbulence factor

of 1.6) that 1s needed for exact comparability of models, model
125-AH was tested at a dynamic pressure of 10.8 pounds per square
foot which corresponds to an airspeed of about 65 miles per hour.

For a base line in determining angle of pitch, the deck line,
as shown in a side-view drawing, was used. For the three floats
it was Pound that this line was straight throughout its length
except for a small portion near the nose.

As part of the mounting tripod projJects into the air stream
end as the strut affects the air flow, tare tests were first
made on models 106-K and 125-AH. The floats were mounted in an
upright position with a dumy strut alternately on and off to .
get the resulting net tare. The tare values were subtracted from
the regular test readings to obtain the net forces and moments
on the floats. The tare values obtained in testing 106-K were
applied to the 107-K test results because of the similarity of
the two floats.

For the regular tests the models were mounted inverted on
the tripod. Three tests were made on each float; namely, a pitch
test at zero yaw and two yaw tests, one at zero and the other
at 10° angle of attack. The pitch-angle range from -10° to 16°
was teken in 2° incremsnts and the yaw-angle renge from -5° to 20°,
in 5° increments.

RESULTS AND DISCUSSION

The results are given by standard coefficients referred to
the wind axes and are defined as follows:

C; 1ift coefficlent —ir—

Cp drag coefficlent 7—-24—:
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Cy lateral-force qoefﬁiqienﬁ E§£%§.

T o fi;l& »
Cn Dpltching mogent cogfficient av

C, Yawing-moment coefficlent é%

where ' ,

L  force along Z exis; ﬁoéitiveAﬁhéﬂ'diredtédfuﬁward‘
D force along X aiis;:pésitiVe when directed backward
Y force along Y axis; positive when directed to right

M pitching moment about Y axis, positive when it tends to
depress afterbody (See figs. 1, 2, and 3.)

N yawing moment about Z axis; positive when clockwise, as
viewed from ebove (See figs. 1, 2, and 3.) :

v volume of the float (cu ft)

q dynaaﬁc,pressure’(slugs/cu ft)

o angle of attack, degrees; positive when forebody is ralsed

¥ angle of yaw, degrees; positive when rotated clockwlse, as
viewed from &bove

Coefficients are based on volume rather than area as the volume
of a float is & more important variable in design, being largely
detcrmined by the weight of the alrplane. This procedure was
followed in previous tests as shown in reference 2.

The test results are plotted in figures 5 to 7, inclusive.

Even though model 125-AH has fuller ends, it shows & lower
dreg coefficient than either models 106-K or 107-K within the usual
operating range of ebout -2° to 7% engle of sttack. This is
probably due to the smaller amount of curvature of the midshlp
section. By selecting the deck line as a refecence for measuring
angle of attack, minimum drag occurs for all floats at zero angle
of attack. :

The pitching- and yawlng-moment coefficlent curves cannot be
exactly compared as the position about which the moments are given



is not at the same location for all three models. The floats
follow the rule for moat strcemline bodies in that they are
unstable in both pltch end yaw about any point on the body itself.

The minimum drag coefficients of the three floats tested are
comparable to those of the floats In reference 2.

Langley Memorial Aeronauticel Leboratory,
Natlonal Advisory Committee for Aeronautics,
Langley Field, Va., March 27, 1942.
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TARLY OF OFFSETS - MODEL 106K

[A11 Offsets in Inches, Full Size|

Half Breadth

Height above datum line

Station Sister ‘ Sister
Chine Keslson Keol Chine Keelson Deck
0 0 | emmem-- 31.69 | 31,69 | ~====~-- 31.69
1 3.19 | wmeen-- 28,27 | 30.11 | =e-==-- 32.77
3 549 | <----n- 25.55 | 28.72 | ------- 33.63
8 8.8& """"" 21 lh’l 26 151 """" 3"" 087
16 12 020 """" 17 010 2"" .lh‘ """" 36 -]5
29 15,74 | weeen- t 112,13 | 21.22 | ------- 37.51
L 18.38 | e-mee-- 8,10 | 18,71 | -==---- 38.43
59 20.03 10 .65 5.5 | 16.71 11.97 38.92
68 20,57 11.18 3.75 | 15.69 10.83 39.00
89 21.66 12,02 1.51 | 14,02 2.15 39.00
112 22.30 12.58 52 | 13.40 8.02 39.00
119 22.40 12.68 A6 | 13.3k 7.82 39.00
13k 22.50 12 .83 .33 | 13.21 749 39.00
146 22.uL 12.94 23 1 13.11 7 .20 39.00
1797 22,09 13.00 -.05 | 12,83 6.39 39.00
1794 2142 | ---a--- 3.70 | 16.37 | ===n~-v- 39.00
19k 20,42 | meemn- 5,50 | 17.77 | ===---- 39.00
220 18,78 | -veene- 8.59 | 19.87 | --c==-- 39.00
246 16.53 | -=-==-~ 11.69 | 21.62 | ===-==- 39.00
272 13.47 | --eecen 1k.78 | 22.87 | ~cone-- 39,00
298 9.35 | ~===-- - {17.88 | 23.91 | --==--- 39.00
325F 355 | -=mmoen 21.09 | 2341 | -===e=- 39.00
325A 3 -59 ------ 21‘- 020 2"]’ '80 """" 39 .00

335 6.32 | ----ve- 2575 | 2515 | ====~=-~

2575

39.00

NATTONAIL ADVISORY

COMMITIEE FOR AERONAUTICS
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TABLE OF OFFSETS - MODEL 107K

[A11 Offsets in Inches, Full Size|

Half Breadth Height above datum line

Statlon | o ine | S18ter | gee1 | chine | Sister | peck
Keelason Keolson

0 0 | =e=em-- 33.3L | 33,31 | =--=--- 33.31
25 5,29 | e==-w-- 26.58 | 29,91 | --m--n- 36.10
545 776 | ====--- 23,30 | 27.87 | -==n~=-- 37.05
8.5 9,53 | ===vea= | 20,97 | 26,22 | =cen=-- 37.70
4.5 12,13 | -meve-- 17.19 | 23450 | ==~==--- 38.61
26.5 15.54 | «cwe-a- 11.90 | 1943 | ===---- 39.69
38.5 17.63 | ~w===-- 8,00 { 16,67 | -==---- Lo .27
55 .5 19.60 | ~w==e== b46 | 13.78 | -~----- 40.67
72.5 21.19 12.15 1.9% | 12.00 8.65 L40.75
10L4.5 23.09 13.11 o} 10.92 6.66 Lo .75
135 23.75 13.35 0 10.92 6.18 40.75
161 23.43 13.64 0 10.92 5.76 Lo.75
174F 22,91 | mmmevn- 0 10.92 5.57 40.75
17hA 22.07 | ====n-- L.05 | 14,98 | ------- Lo.75
187 21,27 | ===v-=- 5.53 | 16,02 | ===mnm-- 40.75
212 19,22 | «mmme-- 8.36 | 17.84 | --wen-- Lo.75
237 16,37 | ==me=u- 11.20 [ 19.27 | w---u-- L40.75
262 12,70 | ==emm-- 14,03 | 20.30 | ==--=~-- Lo.75
287 B.21 | ---m--- 16.87 | 20.92 | ~-=-=-- Lo.75
311F 3,11 | wememw- 19.59 | 21,12 | --~=-=-- 40.75
211A 3.09 | ---e--- 22,09 | 22,09 | ~-mw--- 40.75
321 5 | mmmemm- 23.58 |23.58 | ------- 40.75

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE OF OFFSETS - MODEL 125-AH

A1l O¢fsets in Tnches, Full Size

Half Breadth

Helght above datum line

- .
SN | Cnine | SiSter | weel | chine | Stster | peck
Keelson Keelson
0 0 | ------- 37.30 | 37,30 | =---=-- 37.30
2 716} eeeene- 32.05 | 35,78 | =------ 38,96
5 10,31 | =e=~me- 283,87 | 342k | crene-- 40 .00
10 13,50 | ~w====- 25,11 | 32.1k | ~-mee-- 41,13
20 1742 | cmemeem 20.00 | 29.07 T B N
39 P1l.84 | ~eem- 13.32 | 2k.69 wme== | LY b9
57 oh 2 e 8.95 | 21.66 | ~emeeen L5 47
75 26,01 13.9k4 5.75 | 19.29 14,18 b5 ,97
111 27 .66 15,56 1.72 | 16.12 10.32 46,00
147 28,00 16 .00 63 | 15.19 8,82 L6.00
177 27.70 16.00 36 | 1h.g2 8.30 46,00
198 27.53 16.00 A8 | 1h,7h 7.93 46,00
219F 27.33 16.00 0 14,56 757 LE,00
2194 26,54 1k 57 k.53 1 15.05 11.16 46 .00
2k3 25.61 12.357 7.51. | 20.56 13.85 L6 .00
o7h 23.99 1133 11.36 | 23.58 17.33 46,00
305 n1,61 10.28 15.21 | 26.22 20,81 46,00
336 18.13 8.7k 19.05 | 26.29 ol 28 46,00
367 12.96 | ~vreen- 22,20 | £29.50 | ---==-- 46 .00
398F 5,01 | wwmeme- 26.75 | 20,40 [ ~ewr--- 46,00
3984 5¢21 | evmmmn- 30.50 | 30.50 | ==r==-= | 46,00
410 1.57 | -=~em- 2.95 | 32,65 | ~e-mm-- L&.00

NATTIONAL ADVTIZORY

CCMMITTER FOR AZRONAUTICS
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FOREBoDY AFTERBODY

30 NATIONAL ADVISORY
¥ COMMITTEE FOR AERONAUTICS

_Y4-5i1e_medel  __Full Size
Volume 220 cuft.  [40.62 cuft

Volume 7 - [ 69 sq.ft

Note: Location of position onFloat to which
al// moments were Trarstarred.

F/1G. [ - Pr/'/?CI;oa/ dimehsiohs of model /Qé'h’

3
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435~ oL - 36.75—— -
; 8025 -

FOREBODY AFTERBODY

NATIONAL ADVISORY
STEP/ COMMITTEE FOR AERONAUTICS
Y4 - size model full size
Volume 2.39 cu. ft - 532 evf?
Volume™? 1.77 £+ s9.

Y oh
No*te: Location of position on float fc:l whic
e all monients vwere trensterred.

F16 2= Principel dimensions of model [O7-K
91




 HY -$2] 13p0u \JIYN *)3pOU DisDY 40 SUOISUSWIP |DIdUdS] - € 9/

POLAD Y SUDLL DIIAN SLUDUWOW [|D
YO1yM o4 JDof4 UO Uowi50d 4o Uolyvoo] i8foy |0l
_A||I|I| !
3

b8 997 g Puwnion

4105292 +L£N020] 24din|ON
3LIS NS ~JopoW Stis=Hf
— , - g 2ol
I!.'_on_b ..hhqm.v b . " mﬁ..fh’
{ ¢ w
\\M\»A\ {8
“ o °
SIT T, |
o4/ Uhdm l!%h*Tl
SOILNVYNOYNIVY ¥O4 3I3LLINNOD V—N -.VL.MI\

AHOSIAGY TVNOILYN

cal=1

/0






SDILNVYNOKIY HO4 3JILLINNOD AMOSIAGY TYNOILYN

"TSuum} puts 1003-QT Aq -4 oW} UT pejunow Hy-GZT [8PON - § oan3Ld

. N_mm.wq






L 8yf 4o

o

U

-

o &)

s

P

.aC? ‘ /W ;.P d;’/

o
&7

A

<

w4 ;7;1);]9 yJ

B3

WO9

AUOGIAQY WYNOILYN

l§ SOLLITYNONZY WOJ TZLLW

3

2

/



bl EEREE IS Gk N
N P S ‘ﬁ‘
¢ K [
+
i

V.2 L , m L .m o | it ppcy ~ et coafficio )

bip i
g8 FIEES SO I

1ol s;ﬁré(;

L
: ~ : ﬁ ;
BEEE ..
W S S
! ,WQ i rm l
! 3 TN i
M _va | |

U

o}
e/ powsp |l

b

Va4

‘ 4 rc‘l'\l'fv

18

NN
TP
TR |
Lo lge AV
A e S S oL e
LA N
- BANY
i ieg R ) ;
L | L i
Y
! MR
T ! I s.
T Ty 7 T ,
~ om. I
AN
AN
/4
Ny




L
T

L s

3 I Shwets Eae ot
b iR et v e

) cal=1

11






